Chitosan film as rhBMP2 carrier: delivery properties for bone tissue application.
Tissue engineering approaches need biomaterials with suitable properties to provide an appropriate environment for cell attachment and growth. The performance of these biomaterials can be greatly enhanced through the incorporation of bioactive agents. For this reason, we developed chitosan films with cell-attachment ability, rhBMP-2 carrier capacity, and good in vivo performance, and we employ them as covering for implantable materials. In this work, we have tried to explain how the rh-BMP2 is delivered to the surroundings from the development chitosan films. Protein diffusion from film, film stability versus in vitro dissolution, and biodegradation were evaluated to study rhBMP-2 delivery. Our results show that chitosan film has sufficiently good features to be used as an rhBMP-2 carrier. A low diffusion rate was observed, which was sufficient to quickly induce an in vitro differentiation stimulus, although heavily activated films retain more than 80-85% of the protein on the film. On the other hand, we estimated that chitosan film dissolution due to initial acidification in the wound environment is no more than 15-20%. We also estimated chitosan film response to lysozyme and concluded that degradation via this process proceeded at a slow kinetic rate. In addition, rhBMP-2 in vitro activity after film processing, as well as in vivo film behavior, were studied. We confirm that rhBMP-2 remains active on the film and after release, both in vitro and in vivo. These results support the conclusion that the developed chitosan film allows sustained release of the rhBMP-2 osteoinductive protein and could be used as an activated coat for implant and surgical prosthesis.